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The mid-infrared (mid-IR) spectral range covering wavelengths
from ∼2 μm up to THz has become a region of increasing in-
terest due a wide variety of emerging scientific and technologi-
cal applications. The region covers important atmospheric
windows and is rich in spectroscopic fingerprints of numerous
molecules. Many harmful gases, air, water and soil contami-
nant, as well as components of human breath and biological
tissue have strong absorption fingerprints in this region.
This makes the mid-IR spectrum highly important for a variety
of applications, including environmental monitoring, atmos-
pheric transmission, breath analysis, minimally invasive surgery,
food quality control, spectroscopy, and imaging. The timely
progress in mid-IR technology is, therefore, vital for the develop-
ment of modern diagnostic tools for novel environmental,
chemical, biological, and medical applications.
A critical component in the advancement of mid-IR technol-
ogy is the development of novel laser sources with continually
evolving performance capabilities with regard to wavelength cov-
erage, optical power and efficiency, temporal, spectral, and spatial
quality, and output stability, in increasingly compact, practical,
portable, miniaturized design, and in all time scales from con-
tinuous-wave to ultrafast femtosecond domain. This, in turn,
relies on progress in material science and the development of
new crystalline solid-state and fiber laser gain media, novel semi-
conductor materials and structures, and new nonlinear crystals
for wavelength conversion into the mid-IR. The steady progress
in materials and laser sources over the past decade has led to ma-
jor advances in mid-IR technology, also paving the way for new
applications in various areas. This feature issue includes some of
the most recent advances in mid-IR science and technology, from
materials to laser sources and applications. The feature brings
together the latest developments in solid-state and fiber lasers,
nonlinear frequency conversion and parametric sources, quan-
tum cascade lasers, as well as the novel applications of mid-IR
in trace gas detection, spectroscopy, and imaging.
We hope this feature issue will provide a useful reference on
mid-IR sources and applications and will stimulate further re-
search in this important research field.
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